Parathyroid hormone(PTH) rapidly increases the concentrations of diphosphoinositide and triphosphoinositide in rabbit kidney cortex. Cycloheximide pretreatment abolishes these effects of PTH. These findings are similar to those reported for adrenocorticotropin and cyclic AMP action in the adrenal cortex, and suggest a common mechanism. Cycloheximide-sensitive effects of PTH, e.g., phosphaturia, may require polyphosphoinositides and/or other phospholipids.
INTRODUCTION
Parathyroid hormone (PTH)' regulates a variety of renal functions, including Ca++ reabsorption (1), la-hydroxylation of 25-hydroxycholecalciferol (2) , amino acid transport (3) , and phosphate (Pi) excretion (4) . The underlying mechanism(s) in these processes is not fully understood. Increased cyclic (c)AMP generation (5) and cellular uptake of Ca++ (6) are stimulated by PTH, and these "second messengers" influence a variety of biochemical processes via protein phosphorylation (7, 8) , subsequent enzyme activation or deactivation, and perhaps other mechanisms.
In the adrenal cortex, we have recently found that
Received for publicatiotn 28 ACTH rapidly increases polyphosphoinositides (PPI) (9) , and the latter, by virtue oftheir polyphosphorylated head groups, stimulate mitochondrial pregnenolone synthesis (10) , which is rate-limiting in steroidogenesis (11) . cAMP also increases adrenal PPI, and this increase is blocked by inhibitors of protein synthesis, e.g., puromycin and cycloheximide (CH) (12) . Becuase of similarities between ACTH and PTH action in their respective target tissues (both hormones increase cAMP [5, 13] , Ca++ uptake [6, 14] , mitochondrial cytochrome P-450-mediated hydroxylations [2, 15] , and uptake of amino acids [3, 16] ), it seemed worthwhile to study effects of PTH on renal PPI. Our findings, herein reported, show that PTH, like ACTH, increases PPI in a target tissue by a CH-sensitive process.
METHODS
White male New Zealand rabbits, weighing [4] [5] [6] lb, were injected with physiological saline or 500 U of bovine PTH in saline (Lilly Chemical Products Inc., Templeton, Mass., and Sigma Chemical Co., St. Louis, Mo.) intramuscularly 15 min before killing by cervical dislocation and decapitation. (This dose of PTH was required to produce consistent effects on renal Pi and cAMP excretion-see below). Where indicated, rabbits were injected intraperitoneally with 100 mg of CH in saline 30 min before PTH.
For analysis of tissue phospholipids, kidneys were removed rapidly and chilled in ice-cold physiological saline. Portions of the cortex were obtained, weighed, and homogenized in water containing 250 mM sucrose and 50 mM Tris, pH 7.5. The homogenates were extracted with acidified chloroformmethanol as described by Hauser et al. (17) . (Unlike the adrenal gland (9), acidification is required for more complete extraction of PPI from kidniey cortex homogenates.) The washed (9). Purified phospholipids were identified and digested, and phosphorus was measured as described previously (9) . In experiments where renal phosphaturic responses to PTH were evaluated, catheters were placed in the urinary bladders and stomachs of the rabbits. Water (50 ml/h) was given per stomach tube over the course ofthe next 5 h to ensure adequate urine flow. PTH (500 U) was administered, and urine was collected over 3 h and subjected to replicate Pi determinations (coefficient of variation -4% by the method of Fiske and Subbarow (18) . Where indicated, 100 mg CH was given 45 min before PTH (this treatment alone did not affect urine flow or basal Pi excretion).
RESULTS
The concentrations of the PPI, diphosphoinositide (DPI), and triphosphoinositide (TPI) in rabbit kidney cortex are shown in Table I (Table II) . In addition, CH also blocked the phosphaturic effect of PTH (Table III) (5) 536±64 (5) 346±54 (5) (23, 24) . Thus, these phospholipids may serve as ideal candidates for rapid modulation of membrane-associated cellular functions. Particularly in PTH action, it is not difficult to visualize a relationship between PPI and subsequent effects of PTH on Ca++ uptake (ACTH-induced Ca++ uptake in the adrenal is blocked by CH [14] ) and subsequent P04 release (Ca++ activates enzymes that hydrolyze DPI and TPI [23, 24] ). In addition, by analogy to ACTH and PPI effects on cholesterol hydroxylation by mitochondrial P-450 (10, 15) , the increase in la-hydroxylation of 25-hydroxycholecalciferol after PTH treatment (2) may be the result of an increase in PPI. It will be of interest to test these possibilities in future studies.
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